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Sensitivity, specificity and accuracy of the targeted (SRM) and shotgun (panoramic) mass-spectrometry 
technologies
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There are about 2,579 missing proteins (NeXtProt PE2,3,4) in the human proteome. They have not been detected in any biological 
sample using existing experimental methods. They may be not translated, or presented in low-copied state, so existing methods 

could not be used to detect them. In this work, we compared existing proteomic mass spectromic technologies by using UPS2 set as 
control (Sigma-Aldrich) and Chromosome 18 encoded proteins detected in human liver and HepG2 cells. Targeted (Selected reaction 
monitoring, SRM) and panoramic (Shotgun LC-MS/MS) mass spectrometric methods were compared by sensitivity, specificity and 
accuracy similarly to the FDA diagnostic methods. Transcriptomic analysis of the same sample of human liver and HepG2 cells, or 
calibration standard UPS2 set was used as a “golden” standard. Proteomic analysis results were compared with the golden standard 
for true and false identifications revealing. Mass spectromic methods were evaluated using FDA indicators. Sensitivity of SRM in pure 
UPS2 solution is 92% (44 proteins from 48 detected) and in biological matrix (E. coli extract or human blood plasma) it decreases 
to 63%. Shotgun LC-MS/MS reveals 23 proteins in the pure UPS2 solution and 11 proteins in E. coli extract. In HepG2 cell line and 
liver tissue shotgun LC-MS/MS demonstrated sensitivity 6% and SRM - 35% with the transcriptome “golden” standard. Both methods 
have high specificity (more than 90%), but the accuracy is only 57% for SRM and 19% for shotgun. Using indicators of sensitivity, 
specificity and accuracy for proteomic methods demonstrated, that proteins are “missing” in the sample due to different reasons. For 
example, chemical noise from other molecules in the biological matrix may interfere signal/noise ratio. As a result, MS-signals from 
presenting proteins may be lost or new MS-signals may appear that is the reason of false positive results. Thus, biological matrix 
significantly affects the list of detected proteins, which are existing in the mixture in low-copied state (≤10-9M, 109 copies in 1ϻL).
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